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Abstract 
 
The mathematical simulation is known as a method of managerial decision since the period of the Second World War. 
TGS (General Theory of Systems) developed by Bertalanffy and the exposed needs to adopt viable decisions under 
conditions of risks, have also contributed to the implementation of mathematical models. The operational research has 
been studied by the mathematician Danzig. The operational research is one of the newest branches of applied 
mathematics. Due to the wide applicability and significant utility, its development became remarkable, the industrial 
revolution and the spectacular development of the computation technique had a significant role. The operational research 
deals with the determination of an optimal decision as a consequence of the settlement of deterministic and stochastic 
models made for the study of economic, managerial phenomena. From a scientific approach, the process of the elaboration 
of a decision is framed by a certain decisional model, as well as the situation needing the settlement by means of a 
decision is characterized by the volume, structure and quality of the existent information. Therefore, the managers may 
use: mathematical models of optimization which are helpful for taking a decision under the conditions of reliability, which 
means all necessary elements are known, as following: Decisional simulation; Decisional table; The method of global 
utility. This work has been performed by the civil engineering company IZOREP Ltd. which also has its own concrete 
station.  We suggest a method of mathematical simulation of an original algorithm solved using the Solver module, which 
is also applicable for other small and medium enterprises without complex modifications.  
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1. Methods of activity scheduling  
 
By activity scheduling we understand a very economical achievement of performing activities. This is 
materialized by a program of project performance. The best known methods of scheduling the project 
management are:  
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• GANTT Chart Method (graphics); 
• Critical Path Method (C.P.M.); 
• Program Evaluation and Review Technique (P.E.R.T.); 
• Precedence Diagram Method (P.D.M.); 
• Graphical Evaluation and Review Technique (G.E.R.T.); 
• Critical Chain Method (C.C.M.); 
• Theory of Constraints (T.O.C.); 
• Time and Priority Allocation Scheduling (T.A.P.A.S.); 
By the help of these methods the performance of project is aimed thoroughly and globally. The Gantt method 
is a classical scheduling method and it is successfully applied in case of reduced complexity using limited 
resources. CPM and PERT methods are based on the theory of network charts. The last three enumerated 
methods are modern methods used in the project management. According to the complexity of activities, for 
the performance of an execution program in a project, more methods of programming or scheduling might be 
applicable. The mathematical model of linear programming used for the reorientation of an economic system 
is made by a unit of linear relations, one of them reflecting the aimed purpose and the others including the 
economic or technologic relations.  This model covers a category of problems highly important from a 
practical point of view, such as the ones related to planning, organization, composition, transports, 
investments, repairs and others. A range of problems that are not linear programming problems may be 
reduced by appropriate transformations to this model type.  An “optimal activity” means to choose under 
well-established conditions from the multitude of possible activities the one which is the best from a certain 
point of view. The problems of optimization from the field of economy are transformed by the help of 
mathematics and its specific elements by Szabó  et al. 2005.  The optimal criteria may be expressed using real 
valued functions or vector functions of n real linear or non linear variables (f(x)=x1+5x2+3). The decisional 
questions are quantitative questions (the value of the variable xj j ∈  {1,…,n}). The decisional variables are 
the solutions of a linear system of inequalities. These problems are named mathematical programming 
problems or mathematical optimization with restrictions reference by Hillier, Lieberman, et al., 1994.  The 
optimal program is the program which responds to the imposed restrictions and which optimizes a certain 
criterion of economic efficiency 5. 
In another classification these criteria may be by László, Temesi et al., 1989: 
• the total minimum duration 
• the total minimum cost 
• the use of resources as single-valued as possible 
 
2. Application for a model of network optimization in civil engineering   
 
Further on we present recipes for products in civil engineering and with these real economic data a mathematical model 
will be created.  
 
Table 1 The company IZOREP Ltd. produces a varied range of 14 types of concrete here in after referred as P1, P2,… , P14. 
 
Nr. Crt. Concrete brand  
P1 C4/5 B75 
P2 C6/7,5 B100 
P3 C8/10 B150 
P4 C8/10P B150 
P5 C12/15 B200 
P6 C12/15P B200 
P7 C16/20 B250 
P8 C16/20P B250 
P9 C18/22,5 B300 
P10 C18/22,5P B300 
P11 C20/25 B350 
P12 C20/25P B350 
P13 C25/30 B400 
P14 C25/30P B400 
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For the achievement of these products six resources marked with R1, R2, …, R6 are used.  
The company owns the quantities b1, b2, …, b6 of these resources.  
 
 
 
Table 2 The available quantities for the month of May from the six necessary resources.  
 
Current 
number Resource Final stock April Entries in May 
Available 
quantities 
1 Cement 51.35 136.34 187.69 
2 Sand 123.165 350 473.165 
3 Pearl 91.405 72 163.405 
4 Gravel 86.06 108 194.06 
5 Stone 149.95 36 185.95 
6 Water 0 1000 1000 
 
We should notice the fact that these quantities represent the superior limit in certain resources but for 
other resources this does not mean a restrictive condition, since a continuous provision may be achieved.  
 
Table 3 The manufacture of a cubic meter (m3) of the Pj product a consumption of aij units of the Ri resource is necessary, representing 
the recipe of every range of concrete.  
Nr. 
Crt. Concrete brand  
Concrete recipe / CM 
Cement Sand Pearl Gravel Stone Water 
1 C4/5 B75 180.00 948.00 336.00 395.00 296.00 180.00 
2 C6/7,5 B100 200.00 946.00 335.00 394.00 395.00 170.00 
3 C8/10 B150 260.00 914.00 324.00 381.00 286.00 165.00 
4 C8/10P B150 300.00 821.00 456.00 548.00 0.00 190.00 
5 C12/15 B200 275.00 717.00 230.00 479.00 479.00 165.00 
6 C12/15P B200 310.00 830.00 463.00 556.00 0.00 195.00 
7 C16/20 B250 320.00 712.00 225.00 468.00 468.00 160.00 
8 C16/20P B250 350.00 817.00 454.00 546.00 0.00 180.00 
9 C18/22,5 B300 370.00 690.00 218.00 453.00 453.00 165.00 
10 C18/22,5P B300 435.00 592.00 339.00 762.00 0.00 185.00 
11 C20/25 B350 380.00 684.00 216.00 450.00 450.00 170.00 
12 C20/25P B350 440.00 594.00 340.00 764.00 0.00 185.00 
13 C25/30 B400 460.00 495.00 340.00 340.00 596.00 180.00 
14 C25/30P B400 520.00 561.00 321.00 722.00 0.00 185.00 
 
Every cubic meter of supplied concrete brings a cj benefit (profit). The profit over a product unit (1 m3) for the month of 
May is shown in: 
  
Table 4. The total benefit achieved: 
Current no.  Concrete brand  Sale price (no VAT) Total costs Benefit (profit) 
1 C4/5 B75 160 157.18 2.82 
2 C6/7,5 B100 175 166.29 8.71 
3 C8/10 B150 195 184.41 10.59 
4 C8/10P B150 215 197.15 17.85 
5 C12/15 B200 215 189.53 25.47 
6 C12/15P B200 235 201.28 33.72 
7 C16/20 B250 225 205.04 19.96 
8 C16/20P B250 240 214.93 25.07 
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9 C18/22,5 B300 235 221.91 13.19 
10 C18/22,5P B300 260 242.67 17.33 
11 C20/25 B350 245 225.14 19.86 
12 C20/25P B350 270 244.58 25.42 
13 C25/30 B400 265 253.12 11.88 
14 C25/30P B400 290 271.39 18.61 
 
The formulated problem is to organize the production in such a manner as the total benefit should be 
maximum. For every month the market demand will be taken into consideration, which means that certain 
products would not be manufactured since there is no demand on the market.  On the other hand, there are 
products which are demanded in a small quantity and in case of other products there is a maximum limit.  
 
Table 5 The production achieved in the month of May. 
 
P1 C4/5 0.00 
P2 C6/7,5 40.50 
P3 C8/10 65.50 
P4 C8/10P 19.00 
P5 C12/15 161.50 
P6 C12/15P 0.00 
P7 C16/20 6.00 
P8 C16/20P 5.50 
P9 C18/22,5 0.00 
P10 C18/22,5P 0.00 
P11 C20/25 33.50 
P12 C20/25P 9.00 
P13 C25/30 0.00 
P14 C25/30P 0.00 
 
The mathematical model of the formulated problem will be carried up. This model is a model of linear 
optimization with  
Introduction of the problem data in Excel:  
STEP 1: Introduction of the variables x1, x2, …, x14, with the initial value 0; 
STEP 2: Introduction of variables coefficients from the purpose function;  
STEP 3: Introduction of the matrix of A restrictions;  
STEP 4: Introduction of the purpose function (f=c1*x1+c2*x2+ … +c14*x14), with the function 
SUMPRODUCT(); 
STEP 5: Introduction of variables conditions;  
STEP 6: Introduction of functions restrictions;  
STEP 7: Introduction of restriction signs according to their type;  
STEP 8: Introduction of absolute terms; 
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Fig.1. Creation of the model; 
The correctness of the model achieved by the replacement of variables with economic data from the 
tables shown and the manufactured quantity of each product will be checked.  
Fig. 2. Introduction if data in Solver; 
The Solver Program provides the total benefit, a value representing exactly the value achieved in May. 
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Fig. 3. The benefit of value achieved in May. 
The provided solution shows a benefit of 6651.46 RON, supplying concrete brands: P2, P3, P4, P5, P7, 
P8, P11, P12 achieved by the company in May. The solution obtained with the help of the Solver program 
shows us that the carried model is a model of the real economic process.   In the first instance we will solve 
the mathematical model without supplementary conditions; we will only follow the achievement of an optimal 
value of the purpose function. The result of simulation is given by the Solver program in the table below: 
Fig.4. First simulation of Solver program 
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In this case the maximum benefit would be the amount of 18240.93 but it could be obtained only in case 
only one type of product is manufactured, the P6 product, using all quantities of R4 resource representing the 
gravel (8-16 mm). In reality this cannot be accepted since from other products there also appear demands 
during the month.  On the other hand we may notice that the resources have not been totally used.  In the 
second phase the supplementary conditions will be introduced, a minimum quantity will be set, or, if 
applicable, a superior limit of product manufacture will be introduced. These conditions are necessary to 
obtain optimal solutions, applicable in reality. Therefore, as a consequence of simulation, taking into 
consideration the minimal quantities of concrete supplies of the main brands used in the activity of civil 
engineering, the Solver program offers the following solutions: 
Fig.5. Second simulation of Solver program 
By the simulation of the model related to the real quantities a profit of 14914.08 RON has been reached, 
delivering each type of concrete, using all available resources, consuming the R4 resource totally.  
3. Conclusions of the optimization model
Data show that the mathematical instruments are useful in the process of taking decisions. On the other 
hand, to take managerial decisions the computation technique is necessary.  In the process of taking a decision 
we must take into consideration both the theoretical result and its applicative utility. In practice the theoretical 
optimum is not always the optimal decision. To this extent, the achievement of a simulation is necessary and 
to reduce the time conferred for taking a decision, a package of programs becomes an essential factor. When 
instruments and mathematical methods are used for taking a decision, then the problem of creating a model to 
reflect the reality becomes an important problem by Cornell et al.  2000. The created model should always be 
checked. The solution offered by our created model shows a benefit of 6651.46 RON achieved by the 
company in May, manufacturing concretes of brands: P2, P3, P4, P5, P7, P8, P11, and P12. The solution 
obtained by the help of the Solver program shows us that the created model is a model of the real economic 
process. The optimality of the decision taken should be checked in comparison with the applicability of the 
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solution achieved. To this acceptance I have analyzed whether the obtained benefit is the maximum benefit 
possible to achieve or whether the managerial decisions which bring a profit improvement could be taken. 
The achievement of a simulation, with practical applicability to obtain an optimum as high as possible could 
be aimed, but also taking into consideration other economical conditions. The simulations show that in case of 
certain types of products a manufacture in higher quantities than the provided ones is admitted, and whether 
the beneficiaries in the field of civil engineering are found, the profit may be significantly increased reference 
by Filip et al., 2002.  
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